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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 10/28/2005 have been fully considered but they are not 
persuasive. Applicant states that Kenworthy (U. S. Patent No. 5, 69 1 3 978) does not disclose that 
the digitized transmit reference signal used to suppress the spectral energy of the transmitter 
within the receiver has the receiver bandwidth. However, after reviewing the instant 
specification, the applicant discloses that the signal (digitized transmit reference signal) output 
from the reference direct converter is a digitized, baseband signal (section 0060). In other words, 
it is the understanding of the examiner that the digitized transmit reference signal has a 
bandwidth equivalent to the received baseband signal. Kenworthy (U. S. Patent No. 5, 691, 678) 
discloses the digitized transmit reference signal (Fig. 1, element 19) according to the invention is 
also a digitized baseband signal (column 3, lines 52-55). Further, Kenworthy discloses receiving 
and downconverting a transmitted signal to the baseband data transmitted by the transmitter 
(column 3, lines 35-52). Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made that since baseband signal of the transmitter and the baseband 
signal of the receiver have the same bandwidth , that the digitized transmit reference signal (Fig. 
1, element 19) has the receiver bandwidth since it is the digitized baseband signal from the 
transmitter. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-4, 9, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kenworthy (previously cited in Office Action 8/23/2005). 

Regarding claim 6, Kenworthy discloses a transceiver comprising: 

a receiver (Fig. 1) for receiving a signal and generating a receiver signal (Fig. 1, block 25 
(receiver), column 3, lines 39-46) having a receiver bandwidth; 

a receiver direct converter (Fig. 1, block 25 and Fig. 3, block 45, column 3, lines 43-52) 
translating the receiver signal to a baseband (downconverter) of the receiver signal and digitizing 
the translated, receiver signal; 

an adaptive canceller (Fig. 1, block 27, and Fig. 3 column 3, line 53-column 4, line 7) 
comprising a reference direct converter, the reference direct converter (Fig. 3, blocks 41 and 43, 
column 3, line 53-column 4, line 7) outputting a digitized transmit signal reference of a spectral 
energy of a transmitter, the digitized transmit signal reference having the receiver bandwidth (see 
arguments above); and 

a matched filter (Fig. 2, column 3, lines 17-34, wherein the analog canceller (filter) taps 
are matched to the interference in the signal) wherein the receiver direct converter, the reference 
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direct converter, and the matched filter suppress the spectral energy of the transmitter from the 
receiver signal (column 3, line 17-column 4 5 line 8). 

Regarding claim 2, Kenworthy discloses the transceiver of claim 1, wherein the 
transceiver is a full duplex transceiver (column 2, lines 32-34). 

Regarding claim 3, Kenworthy discloses the transceiver of claim 1, further comprising a 
transmit and receive antenna radiator (Fig. 4, element 17). 

Regarding claim 4, Kenworthy discloses the transceiver of claim 1, further comprising a 
transmit antenna radiator and a receive antenna radiator (Fig. 1, elements 17 and 21). 

Regarding claim 9, Kenworthy discloses the transceiver of claim 1, wherein the 
transceiver is adapted to cancel interference from other co-sited transmit antennas (column 2, 
lines 55-59). 

Regarding claim 12, Kenworthy discloses a transceiver (Fig. 6) comprising: 

duplexer (Fig. 6, block 171, column 4, lines 57-65) coupled to an antenna ; 

a receiver (Fig. 6, block 20) having a receiver bandwidth, wherein the receiver receives a 
first signal from the duplexer, the first signal having the receiver bandwidth; 

a transmitter (Fig. 6, block 10) sending a second signal to the duplexer, the second signal 
having the receiver bandwidth (column 1, lines 53-59, wherein the transmitter and receiver share 
the same spectrum (bandwidth); and 

an adaptive, digital, coherent spectral canceller coupled to the receiver and the 
transmitter, the canceller attenuating a signal spectrum leakage of the second signal within the 
receiver bandwidth (Fig. 6, block 27, column 3, line 53-column 4, line 8). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kenworthy 
(previously cited in Office Action 8/23/2005). 

Regarding claim 5, Kenworthy discloses all the limitations of claim 5 (see rejection of 
claim 1), except the receiver direct converter, the reference direct converter, and the matched 
filter have approximately 90 dB attenuation. However, Kenworthy does disclose an example in 
which the receiver direct converter, the reference direct converter, and the matched filter have 
approximately 40 dB attenuation (column 4, lines 21-34) to cancel an undesired signal. 
Kenworthy also discloses that the object of the system is to attenuate the interference to a level 
which is low enough that the signal of interest can be adequately demodulated (column 4, lines 
8-15). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the canceller could have been designed to have a 90 dB attenuation in 
order to optimize the canceller and allow the canceller to attenuate an undesired signal which 
requires 90 dB attenuation to allow adequate demodulation of the signal of interest. 

Regarding claims 6 and 7, Kenworthy discloses all the limitations of claims 6 and 7 (see 
rejection of claim 1), except Kenworthy does not disclose the receiver direct converter and the 
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reference direct converter have a sampling rate approximately equal to that of the carrier 
frequency of interest. However, Kenworthy discloses the signal is sampled by the receiver direct 
converter and the reference direct converter using A/D converters (Fig. 3, blocks 41 and 45). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to choose a sampling rate equal to a carrier frequency of interest in order to obtain an 
accurate reconstruction of the signal of interest for further processing. Thus, choosing a 
sampling rate equal to the carrier frequency of interest does not constitute patentability. 
6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kenworthy 
(previously cited in Office Action 8/23/2005) in view of Yedid et al. (previously cited in Office 
Action 8/23/2005). 

Kenworthy discloses all the limitations of claim 8 (see rejection of claim 1) including an 
adaptive digital filter adapted to align the digitized transmit signal reference in a reference path 
with a transmit signal in a leakage receiver path, the adaptive filter outputting an compensated 
digitized transmit signal reference (Fig. 3, block 43, column 3, line 53-column 4, line 7). 
Kenworthy does not disclose the filter is an adaptive digital transversal filter adapted to align an 
amplitude and a phase of the digitized transmit signal reference in a reference path with a 
transmit signal in a leakage receiver path, the adaptive digital transversal filter outputting an 
compensated digitized transmit signal reference. 

Yedid et al. discloses an adaptive canceller including an adaptive digital transversal filter 
adapted to align an amplitude and a phase (symbol values) of the digitized transmit signal 
reference (echo estimate signal) in a reference path with a transmit signal (received echo signal) 
in a leakage receiver path, the adaptive digital transversal filter outputting a compensated 
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digitized transmit signal reference (Fig. 4, column 6, line 15-column 8, line 37). Therefere, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the filter of Kenworthy with transversal filter of Yedid et al. since Yedid et al. states the 
transversal filter is capable of effectively tracking and compensating for non-linearities in system 
components that manifest themselves as added noise introduced into the received signal 
propagation path. 

7. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dankberg et al (U. S. Patent No. 5, 596, 439) in view of Kenworthy (previously cited in Office 
Action 8/23/2005). 

Regarding claim 10, Dankberg et al. discloses a method of attenuating a transmitter 
signal spectrum within a bandwidth of a receiver, the method comprising: 

digitizing (Fig. 5, block 1 10) a received signal from a receiver, the received signal having 
a receiver bandwidth, the received signal corrupted by components of a transmit signal, wherein 
the receiver is implemented in a digital domain (column 3, lines 51-52); 

creating (column 3, lines 59-66) a digitized reference transmit signal (source information 
signal) of the transmit signal, the digitized reference transmit signal having the receiver 
bandwidth, wherein in order to cancel the undesired signal from the composite signal as shown 
in Fig. 4, the reference transmit signal must have a least the bandwidth of the composite signal 
(SI + S2); 

aligning (column 4, lines 3 1-53) the digitized reference transmit signal in amplitude, 
phase, and time delay with the digitized received signal; and 
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subtracting (column 4, lines 1 8-27) the digitized reference transmit signal from the 
digitized received signal to form a residue (column 2, lines 46-54, additive noise/error signal). 

Dankberg et al. does not disclose suppressing a transmitter spectral signal power of the 
residue within the bandwidth of the receiver. 

Kenworthy discloses suppressing a transmitter spectral signal power from resulting 
residue (undesirable residual transmitted signal) from a prior transmitter leakage attenuation 
operation (Fig. 1, block 27, column 3, lines 30-58). Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to modify the method of Dankberg et al. 
with the teachings of Kenworthy in order to cancel the residual transmitter signal components is 
since Kenworthy states reducing these signal components will create a signal which can be 
adequately demodulated (column 4, lines 8-15). 

Regarding claim 1 1, which inherits the limitations of claim 10, Kenworthy et al. further 
discloses adjusting (Fig. 3, block 43, column 3, line 53-column 2, line 7) the transmit signal 
based on the residue (error) determined by subtracting the digitized reference transmit signal 
from the digitized received signal. It would have been obvious to one of ordinary skill in the art 
to include this feature in order to further minimize the residue (error) and create a signal which 
could be adequately demodulated (column 4, lines 1-15). 
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Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TBIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a), 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Curtis Odom 
January 18, 2006 




CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 



